dhm1, an Arabidopsis mutant with increased sensitivity to alkamides shows tumorous shoot development and enhanced lateral root formation.
The control of cell division by growth regulators is critical to proper shoot and root development. Alkamides belong to a class of small lipid amides involved in plant morphogenetic processes, from which N-isobutyl decanamide is one of the most active compounds identified. This work describes the isolation and characterization of an N-isobutyl decanamide-hypersensitive (dhm1) mutant of Arabidopsis (Arabidopsis thaliana). dhm1 seedlings grown in vitro develop disorganized tumorous tissue in petioles, leaves and stems. N-isobutyl decanamide treatment exacerbates the dhm1 phenotype resulting in widespread production of callus-like structures in the mutant. Together with these morphological alterations in shoot, dhm1 seedlings sustained increased lateral root formation and greater sensitivity to alkamides in the inhibition of primary root growth. The mutants also show reduced etiolation when grown in darkness. When grown in soil, adult dhm1 plants were characterized by reduced plant size, and decreased fertility. Genetic analysis indicated that the mutant phenotype segregates as a single recessive Mendelian trait. Developmental alterations in dhm1 were related to an enhanced expression of the cell division marker CycB1-uidA both in the shoot and root system, which correlated with altered expression of auxin and cytokinin responsive gene markers. Pharmacological inhibition of auxin transport decreased LR formation in WT and dhm1 seedlings in a similar manner, indicating that auxin transport is involved in the dhm1 root phenotype. These data show an important role of alkamide signaling in cell proliferation and plant architecture remodeling likely acting through the DHM1 protein.